Faster Run-time Specialized Code using Data Specialization by Lawall, Julia, & Muller, Gilles
HAL Id: inria-00072824
https://hal.inria.fr/inria-00072824
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Faster Run-time Specialized Code using Data
Specialization
Julia Lawall, Gilles Muller
To cite this version:
Julia Lawall, Gilles Muller. Faster Run-time Specialized Code using Data Specialization. [Research
Report] RR-3833, INRIA. 1999. ￿inria-00072824￿
IS
S
N
 0
24
9-
63
99
   
   
 IS
R
N
 IN
R
IA
/R
R
--
38
33
--
F
R
+
E
N
G
ap por t  
de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Faster Run-time Specialized Code using Data
Specialization
Julia L. Lawall and Gilles Muller
N˚3833
Decembre 1999
THÈME 2
 
	 !  "#%$'&(#) +*-,./
012 3!  "/ &
46587:9<;>=@?A=B;DC;67:7;6E8FHGI9J7J7:KMLNO587J7:KMP
Q
RTSVU0WX3Y[Z]\V^T_`W@acbedf_cg_`WVa
Whigjkalg mnaoqpDU3r6beac_lsfmnW
tAuvbkwxWhiyz]{|tz/}D~
BjkT6beuhBW@uvWVgRTWVuvgRTW^eefeY[WVgWUrTuWeeY[XeXnjedeWo
VTee mn^:hv_`UW+oq6WVg_cjea`_cVjkh_cbe^_lojhvWVgRT^n_csMmTWhRnjkhbeTh_cU0_cWoj|TubfdeujkUrnjeoWV>bf^
uvmT^Jh_cUW_c^bfuU(jhv_`bf^8 ¡^hvRT_cogbe^MhW¢DhV£oq6WVg_cjea`_cVjkh_cbe^(hv_`UW/U3m¤oxh
r¤W@gbe^noqhujk_c^TWV£fac_`U_`h_c^Td0hRTW
6bfovo_`rT_cac_¥hxp(hvb0mTuqhvRTWuibehv_`U_cW]hRTWo6WVg _ljkac_cWVgbDTWe8¦W@nuWoqWV^fhBj0acb§
<gbfoqhUW hvRTbbeacbedfpbeu
_cUTuvb¨M_c^TdhvRTWg bWdeWV^TWujhvWV/rDpjiuvmT^Jh_cUWo6WVg _ljkac_cWu©Q
RT_louWoqmna¥h8_co8jfgRTW_c¨eW@rDpg beUrT_c^T_`^nd
uvmT^Jh_cUW0o6WVg _ljkac_cVjhv_`bf^ª§_`hR>jk^TbehRTWVu]beuvU«bkjemhbfU(jh_lg0oq6WVg_cjea`_cVjkh_cbe^£Tjkhvj+oq6WVg_cjea`_cVjkh_cbe^
¦1WoRTb§'RTb§¬hbmnoW(bemnujkTTuvbfjfgR|hvbI_`UTacWUW^MhgbeUnjfg­h_cbe^1bk
uvmT^Jh_cU0Wo6WVg _ljkac_cWV1g bW
_c^1hRTWujkUWV§2bfu®Ibe2hvRTWQWU¤b|o6WVg _ljkac_cWu/bfuynubfdeujkU(o¦1W¯n^nhR¤jhhvRTWg bfU0¤jeg­hv_`bf^
bfh_cU_`jhv_`bf^>gVjk^>_cU0nub¨fWhRTW6WubeuvU(jk^ngWbk
hRTWoq6WVg_cjea`_cW1gbWrDpªmT>hvbªj+°jeg hbfubk
±n£
§Rn_`acWBjeTT_`^Td@bf^Tacpjkr6bemThiV²D³Hhb/hvRTWigbfoqhAbk´umT^T:hv_`UWio¤Wg _ljkac_`jhv_`bf^bf^0UbMoxhµbe6bfmTuAW¢jeUTa`Wo
¶I·M¸´¹vº3» ¼e uvmT^Jh_cUWg bW@o¤Wg _ljkac_`jh_cbe^©£TTjhj0o6WVg _ljkac_cVjhv_`bf^£TuvbedfuvjeU½oqhvjede_c^Td
¾l¿ÁÀÂ<ÃVÄ
ÀÅÆcÂ<ÇJÈ É
ÊVËÍÌÍÌkÎ­ÏÐJÑxÒ@ÓÕÔ]ÌÍÖÏ°Ð×ØÙÊVÚÛÏ:ÖÔÐÜ¤ÝßÞ©àá­â­ã­ä åVæqâç
Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
Téléphone : 02 99 84 71 00 - International : +33 2 99 84 71 00
Télécopie : 02 99 84 71 71 - International : +33 2 99 84 71 71
  !  &@	8/ &3 #x+ &(#)2 3!  !	q
2 & @	
2 3!  ©@ & #)#+&
     jo6\Vg _ljkac_lojkh_cbe^3WTuvbedfuvjeU0UWoia W ¢\Vgmh_cbe^Woxh8mT^TW2hWgRT^T_lsMmTW bfh_cU_covjhv_`bf^
sMmT_]6WuvU0Wh W ¢Tacbe_`hWVuWo_c^beuvU(jhv_`bf^nogbe^T^DmTWo(mT^T_lsMmTWUW^Mhjkm UbeUWV^fh+Wªa W¢\Vg mTh_cbe^
]jk^¤o g W
g be^MhvW ¢DhWf£ka`WhvWUno Wo¤\g _ljkac_covjhv_`bf^bf_¥h hvuW
r6beuv^T\¤bfmTu ^TW
njeo6\^njea`_loWu8a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RnjeoihmTuv^TWhb+njkuh_ljka
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^0jeoF
GH"<
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h_cU0Wf£hvRTW(oq6WVg_cjea`_cWVu]WV¨jkacmnjhvWVohRTW(oqhvjkh_lg0gbe^noqhuvmng hvoV£©jk^ng bfT_`Wo]hRTW
gbeUT_ca`W]hWVU0nacjkhWVog bfuuvWVo¤bf^n_c^Td
hbBhRTWpD^njkU_lgAg bf^noxhvum¤g­hvo©_`^Mhvbijk^@bfmhTmThrTm $´WuKibeacWVojkuvW
¯¤a`acWVjh©hvRT_lo©hv_`UWfMLAjkuv_ljk^MhvobkhvRT_co8jeTTuvbfjegR/RnjÍ¨fWAr6WW^3hvje®eW^3rMp@oW¨fWujkaeuvmT^Jh_cUW2o¤Wg _ljkac_`VWuo£
omngRjeoQWU6bNA ±T£©VC<£npTyOA n£nC<£njk^¤y2pg acbe^nW0AcV²1CJ
Pnbeu0Uje^Dp1jeTTac_cgVjh_cbe^¤o£hRnWg bMoxhbkhWVUTacjkhWJrnjfoqW>umn^:hv_`UW+g bWdfW^TWVuvjkh_cbe^>Rnjfo3r6WWV^
oRTb§^+hb(r6W3jeU0bfuqhv_`VWV+_c^Ibe^TacpjWV§ _`^D¨ebgVjh_cbe^¤o
bkhRTW3o6WVg _ljkac_cWVnubfdeujkUQA T£©C<"iW¨eWVuq
hvRTWacWVovoV£Vr6WVgVjkmnoW hWVUTacjkhWojkuvWAg bfU0n_`acWV/r6W bfuWAo¤Wg _ljkac_`jhv_`bf^£V§RnW^/hRnWuvWA_cobe^Tacp]jeTTuvbÍ¢_`U(jhvW
®D^Tb§acWVTdeWBbe©RTb§ hvRTWp(§_ca`a´r6W@jeovoqWVU3rTacWVÁ£fhRnW/gbeUT_ca`W(hvWUTaljhWo
jkuvWi^TbehRT_cdeRna`p(bfh_cU_`VWVÁ
Q
RnW/gbfoqhbkmTuqhvRTWubfh_cU_`V_`^ndhvRTWo¤Wg _ljkac_`VWVTubfdeujkU jhBuvmT^h_cUW@Rnjeohvb0r6WgjeuWmTaca`pgbe^
hvubfa`acWV>Q
RDmnoV£A_c^ U(je^MpgVjeoWVo3hRT_lojkTTuvbfjfgR>hb1umn^:hv_`UWoq6WVg_cjea`_cVjkh_cbe^ df_`¨fWVoa`Wooo¤WVWVmn
hvRnjk^1oq6WVg_cjea`_cVjkh_cbe^1jh@g beUT_cacW3hv_`UWe£©§RTWuvW3hvRTW(oq6WVg_cjea`_cW|TuvbedfuvjeUgVjk^r¤W(g bfUT_`acWVªmno_`^Td
je^bfh_cU_`V_`^ndgbeUT_ca`WVuRA`£CJ
z^TWInubfrTa`WVU §_`hR hvRTWIhWVUTacjkhWJrnjfoqW jkTTuvbfjfgR _lohR¤jhhvWUTaljhWojkuvWI§uv_¥hhW^ hvbhRTW
bfmhnmh]rnm $6WVujeoihRTWVpªjkuvWoWacWVg hWÁ3Q
RT_lo/oxhvuvjkhWdfp_`UTac_`WohRnjkh]_`2§W6WubeuvU«beTh_cU0_cVjkh_cbe^no
hvRnjhUb_`phRnWoq_cW/beuacbgjkh_cbe^+bknuWV¨M_cbem¤oqacpMJWVU0_`hqhvWVhWUTaljhvWVoV£T§W]UmnoqhBuWg beDp(g bW/hvRnjh
R¤jeo]jkacuWjep+r¤WVW^1§u_`hqhvW^ªhbhRTW0bemhvTmh/rTm $´Wuy2beDpD_`^ndg bW0_c^M¨fbeac¨eWoiomTrnoqhvjk^Mhv_cjeaUWUbfup
jfggWVovo£Bje^n U(jÍp uWsfmn_`uvWªmT´Tjkh_c^Td rTujk^¤gR b $ÁoqWhvoV Q
RnWVoWªbe6Wujhv_`bf^no§bemnac omTrnoqhvje^Mh_ljkaca`p
_c^nguWjeoW
hRTWigbfoqhµbko¤Wg _ljkac_`jhv_`bf^Q
RnWBdebMjkaTbe6hvRT_loµnje¤WVuµ_lo hvb3jkaca`b§ hWVUTacjkhWo beuµhRTWiW^Mh_cuW
o6WVg _ljkac_cWV|TubfdeujkUhbr6WoqWVa`Wg­hW|jk^¤|jk^njea`pDVWVr6W beuvWje^DphvWUTaljhvWVo]jkuvW§u_`hqhvW^_`^MhbhRTW
bfmhnmhBrTm $´Wu£hRDmnojea`acb§_c^Tdbfh_cU_`jhv_`bf^no
be^hRTWgRnbfoW^hWUTaljhvWVo§_`hRnbemhigbDTW/gbeDpD_`^ndn
S©TT » n#U
 ¡^ªhRT_lo/nje¤WVuV£´§WTuvbe6bfoWhvb+T_`¨D_lW3hvRTWumn^:hv_`UWoq6WVg_cjea`_cWVu_c^Mhbhx§2b+TRnjfoqWo4Vj¯nuoqh]TR¤jeoW
hvRnjhWV¨jkacmnjhvWVo/hvRTWoqhvjhv_cg(gbe^noqhuvmng hvo@jk^¤oqWVa`Wg­hvo@hWUTaljhvWVoV£je^njIoqWg bf^nªnRnjeoWhRnjkh3WU_`hvo
hvRTW3gbDTW@beuhvRTW3oWacWVg hWV+hvWUTaljhvWVoV
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